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[DOCUMENT NAME] Specification 

[TITLE OF THE INVENTION] A Data Display Device 

[CLAIM] 

[Claim l] A data display device comprising: 

display means for displaying older data at a lower position than new data 
whenever new data is acquired; and 

within-screen-display-control means for controlling display of the new data 
so that the new data is displayed within a display screen by moving a display 
scale upward when a value of the new data exceeds an upper limit of a 
currently defined display scale and controlling display of the new data so that 
the new data is displayed within the display screen by moving a display scale 
downward when a value of the new data below a lower limit of a currently 
defined display scale. 

[ Claim 2 ] The data display device according to claim 1 further 

comprising: 

center display control means for controlling display of acquired data at a 
center of the display screen by moving a display scale whenever so that a 
value of the acquired data becomes a center value of a display scale whenever 
the new data is acquired. 

[Claim 3] The data display according to one of claim 1 and claim 2 
further comprising: display correction control means for correcting display of 
a predetermined number of data so that the data is displayed on a center 
position of the display screen by moving a display scale when the 
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predetermined number of data is displayed on one side corresponding to an 
upper limit or a lower limit of the display screen in a biased manner. 

[Claim 4] The data display according to one of claim 1, claim 2 and claim 
3 further comprising: blinking notification means for performing notification 
by blinking display when a value of the data being displayed on the display 
screen is out of a range of a current display scale of the display screen. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the invention] The present invention relates to a data display 
device displaying data within a display screen by automatically moving a 
display scale of the display screen corresponding to the value of data. 
[0002] 

[Conventional art] Conventionally, it is known that there are some devices 
that give notification by displaying measured example data stored in a 
memory such as wrist watches with measurement sensors for measuring 
barometric pressure, temperature, so on and that having function of 
measuring lap time. In methods of displaying these data, such data are 
displayed as they are either in a digital format or in a graph format. 
[0003] 

[Problem to be solved] Generally, there is an advantage that sequential 
variation of the data can be recognize at a glance if data is displayed in a 
graph format. However, it is necessary to widen a range of values to be 
displayed on each pixel of a display screen and that of a display element 
because a scale of display need to be expanded if all the data that takes the 
value of the large range is displayed on the display screen of a limited size 
like a wrist watch. Consequently, slight variation of data does not change 
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the display and not much change in display in such situation. It is, 
therefore, a detailed variation of data could not be displayed. 

[0004] Finer display scale for changing the display corresponding to 
slight variation of the data is carried out, the display is out of the upper limit 
(or the lower limit) of the display range if data for newly displayed data 
varies tremendously Under such circumstances, it is known that there is a 
method in which the new data is displayed as the maximum (or minimum 
value) of the display screen by moving coordinate system for displaying a 
graph, but all the displayed data are displayed at an unnaturally high 
position if such display continues. It is, therefore, adequate display 
positions are desired. 

[0005] It is an object of the present invention to provide a data display 
device capable of displaying data at an appropriate position within a limited 
display screen all the time. 

[0006] 

[Means for solving the problem] Means for realizing the present invention 
is as follows. In the data display device according to claim 1, the display 
means displays older data at a lower position than new data whenever new 
data is acquired. Such means is composed of a liquid crystal display, for 
example. 

[0007] Then the within-screen-display-control means controls display of 
the new data so that the new data is displayed within a display screen by 
moving a display scale upward when a value of the new data exceeds an 
upper limit of a currently defined display scale. On the other hand, the 
within-screen-display-control means controls display of the new data so that 
the new data is displayed within the display screen by moving a display scale 
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downward when a value of the new data below a lower limit of a currently 
denned display scale. Such means is composed of a micro processor, for 
example. 

[0008] In the data display device according to claim 2, in addition to the 
display means and the within-screen-display-control means, the center 
display control means controls display of acquired data at a center of the 
display screen by moving a display scale so that a value of the acquired data 
becomes a center value of a display scale whenever the new data is acquired. 
Such means is composed of a micro processor, for example. 

[0009] In the data display device according to claim 3, in addition to 
the display means, the within-screen-display-control means and the center 
display control means, display correction control means corrects display of a 
predetermined number of data so that the data is displayed on a center 
position of the display screen by moving a display scale when the 
predetermined number of data is displayed on one side corresponding to an 
upper limit or a lower limit of the display screen in a biased manner. Such 
means is also composed of a micro processor, for example. 

[0010] In the data display device according to claim 4, in addition to 
the display means, the within-screen-display-control means, the center 
display control means and the display correction control means, the blinking 
notification means performs notification by blinking display when a value of 
the data being displayed on the display screen is out of a range of a current 
display scale of the display screen. Such means is composed of a display 
drive circuitry, for example. 

[0011] 

[Function] Function realized by the present invention is as follows. The 
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data display device in accordance with claim 1, older data is displayed at a 
lower position than new data whenever new data is acquired. Then, such 
data is displayed within the display screen by moving a display scale upward 
when a value of the new data exceeds an upper limit of a currently defined 
display scale. On the other hand, display of the new data is controlled so 
that the new data is displayed within the display screen by moving a display 
scale downward when a value of the new data below a lower limit of a 
currently defined display scale. Consequently, any data, no matter how high 
and how low, can be displayed within a limited display screen and can read 
accurately. 

[0012] The data display device in accordance with claim 2, in addition 
to the above-described function, acquired data is displayed at a center of the 
display screen by moving a display scale so that a value of the acquired data 
becomes a center value of a display scale whenever the new data is acquired. 
Consequently, current data can always be read at an easy-to-read position on 
the display screen. 

[0013] The data display device in accordance with claim 3, in addition 
to the above-described function, a predetermined number of data is displayed 
on a center position of the display screen by moving a display scale when the 
predetermined number of data is displayed on one side corresponding to an 
upper limit or a lower limit of the display screen in a biased manner. 
Consequently, a plurality of data can be read at an easy-to-read position on 
the display screen even when these data are concentrated around the limit 
values of display. 

[0014] The data display device according to claim 4, in addition to the 
display means, notification by blinking display is performed wnen a value of 
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the data being displayed on the display screen is out of a range of a current 
display scale of the display screen. Consequently, existence of old data 
positioned out of the display screen can easily be known when the new data is 
displayed at an appropriate position. 
[0015] 

[Embodiment of the invention] Details of an exemplary embodiment of the 
present invention will be described hereunder with reference to drawings. 
Fig. 1 is an exterior view of a wrist watch according to an embodiment of the 
present invention. 

[0016] In Fig. 1, the wrist watch 11 comprises a liquid crystal segment 
display device in which a graph display part 12 for displaying measured data 
in a graph format, and, a time display part 13 for displaying time in hour, 
minute and second, which is formed in an oblong form having about 1/4 
length of the display part 12 positioned thereunder and having both 6 pieces 
of 7 segment display bodies and 2 pieces of colon displays. The liquid crystal 
segment display device is formed on upper part of the wrist watch 11 so as to 
across the wrist watch. The watch 11 has 3 push-button switches 14a, 14b 
and 14c placed on the three o'clock clock side used for setting a preset and a 
sampling time, for inputting command for start/stop of measurement and so 
on. Watch bands 15 are respectively attached on both sides of the 12o'clock 
and 6 o'clock of the watch 11. 

[0017] Fig. 2 is a circuit diagram of the watch 11. In Fig. 2, an 
oscillation circuitry 21 generates constant period clock signals and outputs 
the generated signals to a frequency divider 22. 

[0018] The frequency divider 22divides clock signals input from the 
oscillation circuitry 21 at a predetermined period and generates lKHz watch 
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signals. Such watch signals are outputs to the one end of a control part 20 
and an AND gate circuitry 23. 

[0019] The control part 20 comprises a micro processor, for example, an 
controls the overall system in accordance with a program stored in a memory 
not shown. The control part also carries out a timekeeping process and 
stores data of the current time in a watch register 32 of a RAM 29 described 
later. In addition, the control part 20 outputs a signal A to start both an A/D 
converting circuitry 27 and a barometric pressure/height calculator 28 
described later when a command for presetting caused by key operation 
signals input through the 3 push-button switches 14a, 14b and 14c depicted 
in Fig. 1, when a command of initiating height data measurement is input 
and when the process is turned into a sampling timing by a timing signal 
input from a timer 25 described later. Further, when initiation of the height 
data measurement is commanded, a signal B is output to a set terminal of a 
flip-flop circuitry 23 and a reset terminal of the timer 25. In addition, a 
signal C is output to a reset terminal of the flip-flop circuitry 23 when a stop 
command of the height data measurement is commanded through key 
operation signals. 

[0020] The flip-flop circuitry 23 is set by the signal B from the control 
part 20 and added to its set terminal, and turns a signal Q output to the 
other input terminal of the AND gate active. In addition, the signal Q is 
turned into inactive as a result of resetting of the signal C from the control 
part 20 which is added to its reset terminal. 

[0021] The AND gate 24 outputs to the timer 25 watch signals from the 
frequency divider 22 added to its one input terminal when the signal Q from 
the flip-flop circuitry 23 added to the its other input 'terminal is active. On 
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the other hand, the watch signals are interrupted when the signal Q is 
inactive. 

[0022] The time 25 is a subtraction timer, for example, in which 
measurement time set through key input of the push-button switch 14b is 
reset by the signal B added from the control part 20. Such measurement 
time is again reset whenever a value of which to be measured by carrying out 
subtraction triggered with watch signals inputted from the AND gate 
circuitry 24 become "0" after outputting to the control part 20 a timing 
signal. In addition, the timekeeping process suspends by cancellation of 
watch signals. 

[0023] The pressure sensor 26 is of a semiconductor strain gauge and so 
on, such sensor senses the atmospheric pressure and generates analog 
electric signals corresponding to the sensed pressure then the analog electric 
signals are output to the A/D converter circuitry 27. 

[0024] The A/D converter circuitry 27converts the analog electric signals 
output from the pressure sensor 26 with digital signals and such converted 
signals are output to the barometric pressure/height calculator 28. 

[0025] The barometric pressure/height calculator 28 carries out a 
predetermined calculation in accordance with digital signals input from the 
A/D converter circuitry 27 and calculates height data corresponding to such 
digital signals. The calculated height data is output to the control part 20, 
the control part 20 controls to store the height data from the barometric 
pressure/height calculator 28 into a predetermined register of the RAM 29. 

[0026] The RAM 29 is a random access memory comprising registers, 
each storing a predetermined data, as shown in Fig.3 described later. A 
display driver circuitry 30 decodes a combination of signals input from the 
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control part 20 and outputs display driving signals to a display device 31. 

[0027] The display device 31 has a graph display part 2 and a time 
display part 3, and a predetermined display is carried out on one of the graph 
display part 2 and the time display part 3. 

[0028] Fig. 3 is an external view of the graph display part 12 shown in 
Fig. 1. In the drawing, the graph display part 12 has a total of 240 pieces of 
segment display elements 12-1, 30 pieces in its longitudinal direction and 80 
pieces in its lateral direction. 30 pieces of longitudinally aligned segment 
display elements 12-1 form a display area for one bar graph and a total of 8 
bar graphs sequentially aligned in row form display areas for 8 bar graphs. 
On the left upper end of the 8 bar graphs, an upper limit scale display part 
12-2 formed of 4 pieces of 7 segment display elements, on the center end, a 
center scale display part 12-3 formed of 4 pieces of 7 segment display 
elements and on the lower end, a lower limit scale display part 12-4 formed of 
4 pieces of 7 segment display elements, are aligned. 

[0029] Subsequently, Fig, 4 shows an inner diagram of the RAM 29 
shown in Fig. 2. In the drawing, a register 41 stores data for watch (data of 
the current time) generated according to the watch signals output from the 
divider 22. 

[0030] The register 42 stores both data of the upper limit and the lower 
limit (data for displaying on both the upper limit scale display part 12-2 and 
the lower scale display part 12-4 depicted on Fig. 3). 

[0031] A measured data region 43 is of a total of 8 registers 43-1 
through 43-8 each storing height data Di, D2 • • • • Ds measured according to 
barometric pressure at each sampling timing. Height data D3 through D7 
measured so far are sequentially transferred to the registers 43-2 through 
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43- 8 as height data D2 through Ds whenever the current data is measured and 
the most current data is stored in the register 43-1 as the height data Di. 

[0032] A display data region 44 is of a total of 8 registers 44-1 through 

44- 8 each storing display data display data 1 through 8 consist of the number 
of lightening segment display elements 12-1 calculated according to height 
data Di, D2 • • * * Ds stored in the 8 registers of the registers 43-1 through 43-8 
and flag data representing overflow (or underflow). 

[0033] A scale region 45 stores scale tables defined in every 100m 
(meters) of its display area for height data. A work region 46 stores 
intermediate data temporally under calculation during the processing. 

[0034] Subsequently, 3 kinds of display modes, that is, display at a scale 
moving mode, a center display mode and a bias correction mode will be 
described. 

[0035] Figs. 5 (a) through (d) are examples of displays at the scale 
moving mode. In Fig. 5 (a), initial display scale is defined as its lower limit 
On, the upper limit 100m, center value 50m and the initially measured height 
is 33m. For the 33m height, 10 pieces of the segment display elements 12-1 
are turned on and displayed as a bar graph 51. 

[0036] Fig. 5(b) is a display in which a measured height is 83m. For 
the height, a total of 25 pieces of segment display elements 12-1 are turned 
on and displayed as a bar graph. In that case, previous bar graph is shifted 
left hand side in a direction of row. 

[0037] Fig. 5(c) is a display in which the third measured height is 150m. 
Its display scale is moved upward because such height exceeds the upper 
limit of 100m so that respective vales become 100m in the he upper Limit, 
200m in the upper Limit and 150m in the center value. A total of 10 pieces of 
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the segment display elements 12-1 are turned on and displayed as a bar 
graph 53. At that time, both the bar graphs 51 and 52 representing the first 
and the second measured height 33m and 83 are respectively moved to left 
hand side one row, but both are not shown on the display screen because both 
less than the lower limit 100m of the display scale. When the bar graphs 51 
and 52 hide under the display screen, segment display elements 51' and 52' 
are indicated by blink to notify that the display of the bar graphs are hiding 
under the screen. 

[0038] Fig. 5(d) shows a display of the fourth measured height of 66m 
from the third measured height of 150m. During the fourth measured 
height 66m, the display scales is moved downward to the initial height such 
as the lower limit 0m, the upper limit 100m and the center vale 50m because 
the fourth measured height 66m is less than the lower limit 100m of the 
display scale. A total of 20 pieces of the segment display elements 12-1 are 
turned on the scale moved display screen and displayed as a bar graph 54. 
At that time, the bar graphs representing the first, the second and the third 
measured height of 33m, 83m and 150 are moved respectively to left hand 
side one row. Then, the bar graph 53 can not be displayed within the display 
screen because the bar graph 53 representing the third height 150m is more 
than the upper limit of the display scale 100m. Hence, a segment display 
element 53' displayed on the upper end of its display position is indicated by 
blink to notify that the display of the bar graph overflows upward of the 
screen. 

[0039] Consequently, display scale is moved upward and downward so 
that a bar graph representing the currently measured data is always 
displayed within the display screen in the scale moving mode. Subsequently, 
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Figs. 6 (a) through (d) are examples of displays at the center display mode. 
Fig. 6 (a) shows display when measured height is 150m. In order to display 
a bar graph representing such height in the middle of the display screen, the 
center vale of initial display scale is defined so that the center value 150m, 
the lower limit 100m and the upper limit 200m. For the display scale, a 
total of 15 pieces of the segment display elements 12-1 are turned on and 
displayed as a bar graph 61. 

[0040] Fig. 6(b) is a display in which a subsequently measured height is 
166m. For the height, the center value is defined to 166m and the lower 
limit 116m and the upper limit 216m. In this case, a total of 15 pieces of 
segment display elements 12-1 are turned on and displayed as a bar graph 62 
as well. In that case, previous bar graph 61 is shifted left hand side in a 
direction of row. 

[0041] Fig. 6(c) is a display in which the third measured height is 
206m. For the third measured height of 206m, the center value of the 
display scale is defined to 206m and the lower limit 156m and the upper limit 
256m. In this case, a total of 15 pieces of segment display elements 12-1 are 
turned on and displayed as a bar graph 63 as well. At that time, both the 
bar graphs 61 and 62 representing the first and the second measured height 
150m and 166m are respectively moved to left hand side one row and 
displayed accordingly, but the bar graph 61 representing first height 150m is 
not shown on the display screen because the height 150m is less than the 
lower limit 150m of the display scale. In this case, a segment display 
element 62' is indicated by blink to notify that display of the bar graphs are 
hiding under the screen. 

[0042] Fig. 6(d) shows a* display of the fourth measured height of 134m 
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from the third measured height of 206m. In this case, the center value is 
defined to 134m, the lower limit 84 and the upper limit 184m. A total of 15 
segment display elements representing a height of 134m are turned on within 
the varied display scale as a bar graph 64. At that time, the bar graphs 
representing the first, the second and the third measured height of 150m, 
166m and 206m are moved respectively to left hand side one row. Then, the 
bar graph 63 can not be displayed within the display screen because the bar 
graph 63 representing the third height 206m is more than the upper limit of 
the display scale 184m. Hence, a segment display element 63' displayed on 
the upper end of its display position is indicated by blink to notify that the 
display of the bar graph overflows upward of the screen. 

[0043] Consequently, display scale is moved upward and downward so 
that a bar graph representing the currently measured data is always 
displayed at the center of upward-downward position of the display screen in 
the center display mode. 

[0044] Subsequently, Figs. 7(a) and (b) are display examples of a bias 
correction mode. Fig. 7(a) shows all the measurement data in a total of 8 bar 
graphs. The drawing illustrates that except for the first bar graph, all the 
height representing by the remaining 7 bar graph are in a range between the 
upper limit 200m to 183m (this means that at least one out of upper 5 pieces 
of the segment display element 12-1 is turned on). 

[0045] Fig. 7 (b) shows a case in which subsequently measured height is 
190m and similarly exist in a range between the upper limit 200m to 183m. 
As described, when values represented by all the 8 bar graphs are 
concentrated vicinity of the upper limit (upper 5 pieces of the segment display 
element 12-1) on the display screen, center value of the display scale is 
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defined to height data 183m represented by sixth segment display element 
from the upper limit. A bar graph 79 representing most currently measured 
height is displayed together with 7 bar graphs representing measured height 
so far on its center part of the newly defined display screen. 

[0046] On the other hand, not specifically illustrated, when values 
represented by all the 8 bar graphs are concentrated vicinity of the lower 
limit (lower5 pieces of the segment display element 12-1) on the display 
screen shown in Fig. 7(a), center value of the display scale is defined to height 
data 120m represented by sixth segment display element from the lower limit 
and a bar graph according to the data is displayed on a display screen 
defining its lower limit 70 and the upper limit 170. 

[0047] In order to display graphs on the center part of the display 
screen in the bias correction mode, the display scale is increased when graphs 
are displayed on the upper part of the screen in a concentrated manner and 
display scale is decreased when graphs are displayed on the lower part of the 
screen in a concentrated manner during the bias correction mode. 

[0048] Subsequently, operation of the above displays will be described 
with reference to flowcharts shown in Figs. 8 through 12. Fig. 8 is a 
flowchart showing processes carried out in the scale moving mode. Fig. 9 is 
a flowchart showing processes carried out in the scale moving mode. And Fig. 
10 is a flowchart showing processes carried out in the bias correction mode. 
Assuming that sampling period is predetermined by key operations with the 
push-button switch 14b in these modes. 

[0049] In the processes carried out in the scale moving mode shown in 
Fig. 8, the control part 20 carries out initialization in step SI. By doing that, 
all the segment display element 12-1 are turned on for erasing display and 
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clear the data stored in the register 42 of the RAM 29, the measured data 
region 43, the display data region 44 and the work region 46 to "0". 

[0050] Subsequently, the process proceeds to step S2 in which a 
judgment whether or not timing signals are output form the timer 25 and 
such step is repeated if not the case. Data measurement will not be started 
until a set time has passed. 

[0051] When timing signals are output from the timer 25 in step S2, the 
process proceeds to step S3 in which data retrieval is carried out. In step S3, 
as a result of outputting a signal A, barometric pressure sensed by the 
pressure sensor 26 is converted into height data and the converted data is 
retrieved by starting the A/D converting circuitry and the barometric 
pressure/height calculator. In this way, height is measured and is retrieved 
whenever a set time has passed 

[0052] Next, the process proceeds to step S4 in which a shift process 
described later is carried. By doing the process, within the measured data 
region 43 of the RAM 20, older height data is moved to a low rank and new 
height data is stored by the top. 

[0053] Subsequently, the process proceeds to step S5 in which a scale 
search process described later is carried out. By doing that process, the 
scale tables stored in the scale region 45 is searched and a new scale 
corresponding to new data is defined. 

[0054] In step S6, measured data Di through Ds are respectively 
converted into display data 1 through 8 according to the defined scale and 
these data are stored in registers 44-1 through 44-8. Consequently, data on 
the number of lighting element 12-1 corresponding to the height data is 
calculated. These number data (display data 1 through 8) is calculated with 
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the following equation. 

[0055] H D _ n = (D n -S MIN ) ^Zseg 
wherein 
n=l through 8 

H D _ n = display data 1 through 8 
D„= height data Di through Ds 
S MIN = lower limit of defined scale 

Zseg = Increment of height data represented by one segment display element 12-1, 
that is "100 (m) -5- 30(pieces). 

[0056] Next, the process proceeds to step S7 in which a determination 
whether or not there is data in the display data 1 through 8 exceeding and 
below the upper limit and the lower limit of the denned scale. If there is any 
data out of the limit, a flag data representing such exception(s) is added to 
the display data and store the updated data. 

[0057] Subsequently, the display data 1 through 8 are read out from 
the RAM 29 and generates display drive signals according to the display data 
1 through 8 in step S8. Then the display drive signals are output to a 
display driver circuitry 30. In this way, graphs are displayed on the display 
device 31 as illustrated in Figs. 5 (a), (b), (c) and (d). 

[0058] In step S9, a judgment whether or not a start/stop key 
(push-button switchl4c) operation is carried out and the process returns to 
step S2 and wait for output from the timer 25 if no key operation is made. 
In this way, measurement of height data is continued when no key operation 
of the start/stop key is made. 

[0059] The process ends if a start/stop key operation is detected in step 
S9. Next, the shift process carried out in step S4 will be described in detail 
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with reference to a flow chart shown in Fig. 11 (a). In this processing, a 
built-in register n which is not depicted in drawings is used for the control 
part 20. 

[0060] At first, a number "8" is set to the register n in step S61. Next, 
a judgment whether or not the value in the register n is not "1" in step S62. 
When the result of such judgment is yes, the process proceeds to step S64 for 
reading out height data Dn-1 from a register 43 - i (i=n-l) of the measured 
data region 43 in the RAM 29 and for storing the read out height data Dn-1 
into a register 43n of the measured data region 43 as height data Dn. 
Subsequently, the process proceeds to step S65 for decrementing register n for 
"1". Then the process returns to step S62 for repeatedly performing steps 
S62 through S65. By doing that, older height data Dn-1 (n=2~8) stored in 
the register 43n of the measured data region 43 is sequentially moved to a 
low rank. 

[0061] When the value of register n in step S62 being set to "1" by the 
decrement for "1" repeatedly carried out in step S65 is detected, the process 
proceeds to step S63 for storing the height data acquired in step S3 (see Fig. 
8) in the register 43-1 of the measured data region 43 as data Di. As a 
consequence, the acquired new height data is stored the uppermost position 
of the measured data region 43 

[0062] Subsequently, the scale search process carried out in step S5 
(see Fig. 8) will be described in detail with reference to a flow chart shown in 
Fig. 8 (b). In step 51, the upper limit data defined in each scale of the scale 
table in the scale region 45 of the RAM 29 is searched from the top. In step 
S52, a judgment whether or not the result of subtracting newly acquired 
height data Di from the defined upper limit data is less or equal to 100m. 
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The process returns to step S51 and repeats step S51 and step S52 when the 
result exceeds 100m. As a consequence, scale tables in the scale region 45 
are sequentially searched form their top. 

[0063] In step S52, when the subtraction result is less or equal to 100m, 
the scale having such upper limit data being appropriate is judged and a 
process for acquiring such scale data is carried out and then the process ends. 
S M , N (defined scale lower limit value) in step S6 (see Fig. 8) is calculated by 
subtracting 100m from the upper limit value. 

[0064] Subsequently, processing carried out at the center display mode 
will be described in detail with reference to a flow chart shown in Fig. 9. 
Processes carried out in steps 11 through 14 are identical to the processes 
carried out in steps 1 through S4 (see Fig. 8) in the scale moving mode. 

[0065] In step S15, another upper limit and lower limits are calculated 
so that the acquired new height data Di is positioned at the center. Such 
calculation is made with the following equations such as "lower limit S M x N = 
Di - 50m" and "upper limit = S M , N + 100m" 

[0066] Subsequent steps S16 through S19 are respectively carried out 
similar to steps S6 through S9 (see Fig.8) for the scale moving mode. By 
doing that, a value always 50m lower than the newly calculated height data 
Di is defined as the lower limit of the scale. Consequently, new height data 
Diis always displayed at the center of the display screen, for which the upper 
and lower limit range is defined in 100m, as shown in Figs. 6 (a) and (b) for 
example. 

[0067] Subsequently, processes carried out during the bias correction 
process will be described with reference to a flow chart shown in Fig. 10. 
Each of processes carried out in steps S21 through S25 shown in the drawing 
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are identical to that of the steps SI through S5 described in the scale moving 
mode, and similarly processes performed in steps S27 through S30 are 
identical to that of the steps S6 through S9 described in the scale moving 
mode. 

[0068] Only a center display process performed in step S26 shown in 
the drawing differs from processing of the scale moving mode. Such center 
display process will be described with reference to a flow chart shown in Fig. 
12. 

[0069] Initially, all the display data 1 through 8 stored in the registers 
44-1 through 44-8 of the RAM 29 are read out therefrom and a judgment 
whether or not the display data 1 through 8 are concentrated at an upper 
part of the display screen in step S42. Such judgment is made by judging 
whether or nor display data representing a value which shows that at least 
one of the five segments 12-1 is turned on, that is "26" through "30". 

[0070] The process proceeds to step S43 and increases the base (lower 
limit ) value when the values of all of the display data are "26" through "30" 
in the above judgment. Because it is judged that the display data gathers at 
an upper part of the display screen. Increase calculation of the base value is 
made using an equation "lower limit S M , N = lower limit S M , N + 33m (that's 
represent a length of 10 segments 12-1)". Such increase of the lower limit 
cause decrease of display of the graphs for 10 segments 12-1. As a result of 
such decrease, top of each graph gathers to substantially center part of the 
display screen for easy recognition of the graphs. 

[0071] The process proceeds to step S44 in which a judgment whether or 
not all the display data 1 through 8 are concentrated vicinity of a lower part 
of the display screen when the display data 1 through 8 are not concentrated 
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at an upper part of the display screen in step S42. The judgment in step S42 
is made whether or not the display data becomes a value representing 
lighting of less than five display elements 12-1 in a lower part of the display 
screen, that is, a value "1" through "5". 

[0072] The process proceeds to step S45 and decreases the base (lower 
limit ) value when all of the display data 1 through 8 are "1" through "5" in 
the above judgment. Because it is judged that the display data gathers at a 
lower part of the display screen. Decrease calculation of the base value is 
made using an equation "lower limit S M , N = lower limit S M j N - 33m (that's 
represent a length of 10 segments 12- 1)". Such decrease of the lower limit 
cause increase of display of the graphs for 10 segments 12-1. As a result of 
such increase, top of each graph gathers to substantially center part of the 
display screen for easy recognition of the graphs. 

[0073] The process immediately suspends when the display data are 
not concentrated at a lower part of the display screen in step S44. By doing 
that, a non-converting usual display is carried out when no display data 1 
through 8 gather an upper part and a lower part of the display screen. 

[0074] Alternatively, in the above-mentioned enforcement, although 
barometric pressure data is acquired from the pressure sensor and the 
acquired data is converted into height data and being displayed, the display 
data is not limited to height data but may be the barometric pressure itself, 
and may also be pressure, humidity, lap time and so on. In addition, 
blinking display at either of the upward and downward of the display screen 
is performed for the display data out of the display screen, but display 
method other than blinking can be carried out. Alternatively, as to the 
conversion method from height data to display data and the calculation 



20 



JP-A- 1993141992 



attorney-client privilege 



method the upper and lower limits, other methods than the ones described in 
the embodiment may also be used therefore. 

[0075] Alternatively, a semiconductor strain gauge is used for the 
pressure sensor, indirect pressure sensors such as a metal strain type gauge, 
a linear variable differential transformer, capacitor type and son on may be 
used, and, direct type pressure sensors such as a piezoelectric element so on 
may also be used. 

[0076] 

[Advantages of the present invention] According to the present invention, 
any data, no matter how high and how low, can be displayed within a limited 
display screen and can read accurately because older data is displayed at a 
lower position than new data whenever new data is acquired, and then, such 
data is displayed within the display screen by moving a display scale upward 
when a value of the new data exceeds an upper limit of a currently defined 
display scale, and on the other hand, display of the new data is controlled so 
that the new data is displayed within the display screen by moving a display 
scale downward when a value of the new data below a lower limit of a 
currently defined display scale. 

[0077] Current data can always be read at an easyto-read position on 
the display screen because acquired data is displayed at a center of the 
display screen by moving a display scale so that a value of the acquired data 
becomes a center value of a display scale whenever the new data is acquired. 

[0078] A plurality of data can be read at an easyto-read position on the 
display screen even when these data are concentrated around the limit values 
of display because a predetermined number of data is displayed on a center 
position of the display screen by moving a display scale when the 
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predetermined number of data is displayed on one side corresponding to an 
upper limit or a lower limit of the display screen in a biased manner. 

[0079] Existence of old data positioned out of the display screen can 
easily be known when the new data is displayed at an appropriate position 
because notification by blinking display is performed when a value of the 
data being displayed on the display screen is out of a range of a current 
display scale of the display screen. 
[Brief description of the drawings] 
[Fig. 1] 

FIG. 1 is an external view of exemplary embodiment of the present 
invention. 
[Fig. 2] 

FIG. 2 is a diagram of an inner circuitry of an embodiment. 
[Fig. 3] 

FIG. 3 is external view of a graph display part. 
[Fig. 4] 

FIG. 4 is an inner diagram of a RAM. 
[Fig. 5] 

Figs. 5 (a) through (d) are display examples during a scale moving mode. 
[Fig. 6] 

Figs. 6 (a) through (d) are display examples during a center display mode. 
[Fig. 7] 

Figs. 7 (a) and (b) are display examples during a bias correction mode. 
[Fig. 8] 

Fig. 8 is a flow chart of processing carried out in the scale moving mode. 
[Fig. 9] 
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Fig. 9 is a flowchart showing processes carried out in the scale moving mode. 
[Fig. 10] 

Fig. 10 is a flowchart showing processes carried out in the bias correction 
mode. 

[Fig. 11] 

Fig. 1 1 (a) is a flow chart showing detailed processes carried out in the shift 
processing, and Fig. 11(b) is a flow chart illustrating detailed processes 
carried out in the scale search processing. 
[Fig. 12] 

Fig. 12 is a flow chart illustrating detailed processes carried out in the center 
display processing. 

[Description of the reference numerals] 

11 • • • • wrist watch 

12 • • • • graph display part 

13 • • • • time display part 

14a, 14b, 14c • • • • push-button switches 



15 • • 


• • watch band 


20 • • 


• • control part 


21 • • 


• • oscillation part 


22 • • 


• • frequency divider 


25- • 


• • timer 


26 • • 


• • pressure sensor 


27 • • 


• • A/D converting circuitry 


28 • • 


• • barometric pressure/height calculator 


29 • • 


• • RAM 


30 • • 


• • display driver circuitry 
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31 • • • • display device 

12-1 • • * • segment display element 

12-2 • • • * upper limit scale display part 

12-3 • • • * center scale display part 

12-4 • • • • lower limit scale display part 
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[Document name] Abstract 
[Abstract] 

[Object] It is an object of the present invention to provide a data display 
device capable of displaying data on an easily viewable position. 

[Means to achieve the object] A wrist watch 11 comprises inner circuitry 
such as a controller, a pressure sensor, a calculation part, a timer, a RAM. 
The watch measures atmospheric pressure with the pressure sensor, 
calculates detailed data from the measured pressure and displays data on a 
display part 12 so that new data are displayed sequentially from the right 
hand side and old data are moved to the left-hand side. Then, when data are 
to be displayed over the upper limit of a display scale and under the lower 
limit of a display screen, the data are displayed by moving the display scale 
upwardly or downwardly. The new data can always be displayed center of 
the screen. In addition, when a predetermined number of data concentrate 
on around the upper limit or the lower limit of the display scale, these can 
also be displayed on middle of the screen. In any case, when there is old 
data which can not be displayed in the screen, blink display is carried out to 
alert the existence of the data besides the display screen. 

[Selected figure] Fig. 1 



25 



JP-A-1993141992 



attorney-client privilege 



Drawings 



Fig.l 



11 wrist watch 

12 graph display part 

13 time display part 
14a push-button switch 
14b push-button switch 
14c push-button switches 
15 watch band 



Fig.2 



20 control part 

21 oscillation part 

22 frequency divider 

25 timer 

26 pressure sensor 

27 A/D converting circuitry 

28 barometric pressure/height calculator 

29 RAM 

30 display driver circuitry 

31 display device 
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Fig. 3 

12- 1 segment display element 
12-2 upper limit scale display part 
12-3 center scale display part 
12-4 lower limit scale display part 

Fig. 4 

41 watch 

42 scale 

44-1 display data 1 
44-2 display data 2 



44-8 display data 8 

45 scale table 

46 work region 

Fig. 7 

upper limit 
lower limit 
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Fig. 8 

start switch 

51 initialize 

52 output from timer? 

53 acquire height data 

54 shift process 

55 scale search process 

56 convert display data 

57 check overflow /underflow 

58 display 

59 stop key pushed? 

Fig. 9 

511 initialize 

512 output from timer? 

513 acquire height data 

5 14 shift process 

515 calculate upper limit and lower limits according to the acquired data 

516 convert display data 

517 check overflow /underflow 

518 display 

519 stop key pushed? 
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Fig. 10 



521 initialize 

522 output from timer? 

523 acquire height data 

524 shift process 

525 scale search process 

526 center display process 

527 convert display data 

528 check overflow /underflow 

529 display 

530 stop key pushed? 



Fig. 11(a) 



Shift process 

562 n=l? 

563 store acquired data as Di 

564 store Dn-1 as Dn 

565 decrement nton-1 
return 



Fig. 1Kb) 
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Scale search process 

551 conduct search for scale table with acquired data 

552 scale having acquired data ? 
Return 



Fig. 12 



Center display process 

541 search display data 

542 display data concentrated at upper part? 

543 increase base 

544 display data concentrated at lower part? 

545 decrease base 
Return 
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[0 0 3 7] HH(c> ti, 3#Bfc«&Snfc8fl»tl 
5 0m©«^T»5. £©i^£ 1 5 Omi/t^^-JV 

©±S1 0 0m«8jLTV>*©-e. *-©&3kX-5t-JW« 
h#fc»»3tn\ TBUOOm. hR2 0 0m. 

fill 5 OmtSf), *©X^r-;i^»SnfcSwBSrt»C 

Bftl 5 Omg^tl 0fiCDtW>b*Sftl 2-1 

€S«Jt2SBIcaJSanfcilSS3 3m, 8 3mSSt 

wtf? 751. 52it -en^n 1 jwemm6utv»* 

*C^X^r-;W©Tiai 0 0m,J:9fil>ft!&^ 
ffifcSn«:V>. C©J:5l'#^57 5 1. 5 2))«il 
©T7Jtc®nxUS5t^ca. £©^*fiB©TiS© 

-ty*>h37K#5 1' .52' *»j*«^anT. 

[0 0 3 8] ftFKd) tt, kfHl 5 On»J>e.TI$LX€ 
X, 4#Bfc«|jeanfcS5«*«6 6mtftcfc|§'P* 
£©B8 6 6m*»**Xir-A'©TI8l 0 OmST 

X. J&ftWi'PlrTfBOm. ±E10 0m, <f>Att5 0 
mtSD, t©Xir-*»»Ufc«RIBrtKKK6 6m 

**-r2 0fl©-fe^>h^*i 2-i*tjft*ran. 
8^77 5 4taot«*3nf. c©t#sio, 2# 

B»i;3#Btffl3£anfciiifi3 3m, 8 3mRrXl 5 
001*^^75 1. 5 2Rt;5 3tt, «X*ft 1 
5U£^»»UTV»*. £UX. 3SB©il!Sl 5 0m£ 
at#y57 5 3(JX^r-;KO±I10 Om<tOB^fc 



(! 

7 

S©±ffi©-fe^* > 5 3 ' «tjft»^3tlT, 

H^77 ©^**±>bl::?iltf ffl LTV>a £ £#$8»a n 
5. 

[0 0 3 9] CKOi^fc, X^r-J14Mk*-Ht*t»T 

■rtfc«*«J:5fc. *wX*-JMi»±TfclMftan 
S. H6(a),(b).(c).(d) fitt"***^ PfcB 
tt**R©#!*«l/fc*>©T*a. RH(i) li, &«J© 
MMMHtl 5 0m©»£TN&a. £©Rl**3|-«*if 

©+*«t**1 5 OmlCiSBgan, TR1 0 0m, ±R2 
OOmt/ioT, 1 5|iO-fe^>«>F^«tl 2-IjJ* 

[0 0 4 0] HH(b) tt. *fcW6*nfc«*Wl 6 6 

*U 6 6mt;:&£aft, cntjSCTTKl 16m, ± 
R2 1 6mi&S£n. MWfelBfBtW^h 

2 - 1 6 2 M^an*. 

*LT, *0»^97 6 1«ll9l£'s|NiU 3S3Ean 

ft****-- efc* * rs^a na. 

[0 0 4 1] HH(e) tt, 3#B©S!5£iS***2 0 6m 
©«^-r**5. rcoiGS&2 0 6m\zXLT%KX>r-)V 
©ip&R^ 0 6mKa«Sn» CtifcttoTTRl 5 
6m, ±(B2 5 6mt*!Ean, ^ttO 1 5«®-fe^/ 
> hSSff: 12-1 W3n»y77 6 3^2*1 

a. £«fc*afflfc2#Hfc«jfcaftfci«*i 5 0m, 

18 6mS*r»^97 6 1, 6 2 tt. *n**l 1 Wfe 

ansat, g*o©ig&i 5 omstt»^77 6 in, 

TBI 5 6mJ;0ttV»&»a*HKlinav>. Z<D®<£i 

&»ana. 

[0 0 4 2] .RH(d) tt, ±132 0 6m#&ftg#<T 
5, 4#B©Sl5t«£a*l 3 4mtfcofcl§"&T*a. 
i©i^fct>M13 4m*SS^n, ttt?TTIS8 

4, hm 8 4 t^ian, *©*3Eanfc**x$r— 

^©S^ffiWtC. ME1 3 4&8T1 SflCEttrjTjOh 

«*#i2-ij9tjfl»ran, «*>/5:7 6 4£fc-pT*s 
ana. s&. Att. 2#Bfttf3#Bc*jean&iis 

ftl50m, 16 6mRtf2 0 6m^tfiiy776 
1, 6 2Rtf6 3tt, *n*tl lHfeMMiUTV»». 
-e-LT, 3SB©il5S2 0 6m*gf»f?7 6 3ttX 
;k©±E 1 8 4m*0*V»&a&*i«Bfc»*USn 
aw. ^ffl8^fe^776 3*t^ffi©±*ir?ft^fflU 

Tv»antt*«rr4*ic, *©a*ttai©±*B©-fey 

[0 0 4 3] JlW.fcSfc:, ■f*g3K*-FC*5V>Ttt, 



i) 4$B8¥5-14 199 2 

na. 

[0 0 4 4] 8!V>T, H7(a).(b) llfl 0 H fc 
*lta*^©09**bfct>©T*a. IM0(a) l±, 8 0 

©sjffix- ^**£t 8 *©«^7 7T?s^a nxs 0 , 

*ao#^7 7 1t»W. »0 7*BS^77*« 
1-»*ttV»fnfe±R2 0 Orat 1 8 3m©>f>prj£fc* 
(±*6 5 ffl©-fe^ > hat^flc 1 2 - 1 ©W>fc< t 

io <biR«tjMrra) ctft»i/Tv»*. 

[0045] ndH(b> a, *cwftan&*aw»i 9 o 

mTMl:lK2 0 Omt 1 8 3m©* PJK*-3ft»& 
T&a. ^OTj:5fc8*^T©#^77©**-rafit*t 
«^S©±Ri6< U«BR©-fey/^mjB#) fc* 
*l,&«£tt, *«X^-*©+*««. ±B±Rrt>6 
efiBC-t^^^bS^fr^riaS^-^ 1 8 3mtC 

&?gan, iincttoTTitfi 3 3m. ±r**2 3 3 

jRRrtfc. S»f©jlB^SSKl 9 0m4St»^77 7 9 

i» at. in®m-vo>m%.mm&&-?7*<DW?7 7£&iz& 
^®**S8tr^*ana. 

[0 0 4 6] *KttRjSl/fcW«. 8#±T©# 

^97©**-raffiL**RH(a) ©*^H©TRiE< (T 

9-- /MXpftRtf. ±BTH*S6«B©-fcy*>Mi 
^{f^aTifSftT 5 -* l 2 0ml;iS2n, WT 
0, ±R*I1 7 0fcRft*nfca*Rl«Jfc. Wif^ytf 

iguana. 

[0 04 7] CWi^fc, RDWEt-FfcilViTtt. 
30 i^97*5««»«i«]B©±«K«"3fct*B«jRX'*--JI/ 

*--;v£TtfT, ^77SS^fflWCS*3n 
a±3«^ffijE*taana. 

[0 0 4 8] ±ttlfcttj£©*ftfl©nfl!*B8 
-B 1 2«>7D-f t- hSffi^TKBT*. H80. 

x^-Mtt- H ic*v»Tf? fc>nasa3©:7 
-K 0 914, +*^^-HC*tta«lS©7n-5 : - 

*-k K^Biott. moaiE^-HfcfeViraan 
agigo^n-^-h-c&a. sfc. rn^owe 

40 tt. i¥*lSX-f yf-l 4b©*-A7J{C«fcOT»-tf-> - 7' 

[0 0 4 9] S8©X'fr-;l^Ib : E-H©i!aSTB, iW 
SI*, Xf77Sl^Zi/tHXffli 
£fT5. CtltJiD, 3f97*3R«12©-feir^>h* 

sfti2-i d^twanrt^A'ffisan, ram 

2 9©WXj*4 2. ai^7 f -^®^4 3. 

M^4 4. 9-^««4 6«** roj Guyana. 

[0 0 5 0] ^fcX^V^S 2t5t*, 5'-fT2 8*6 
5>^©^**m*anT^a^5jl^ ! RS'JU. W7J 

50 «*a»n«c©wgijs»os-r. c:nt:«fcD. Sfitan 
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lam/man-* zvizf-fmmMMWi Lft^. 

[0 0 5 1 ] ilEX^^S 2T, 5ifi^-i 

ZtiiULT. A/Dg»l!82 7 &tf mffi/iSffiaSH 
8S2 8*®»-TS^tC±0. JE*-fe>U-2 6*ttft»-T 

[0 0 5 2] m^X. Xx-y^S4fcii^PL<tt« 

M 2 9 ©Wfc^-^eMH 3 ©UT^RSt 1 -^*^ K 

[0 0 5 3] Jfck:, XT'^S5T, unfeSfL<«« 

0. RAM 2 9toXtr-)Vmtijt4 5 ©X$— ^-^P 
««MSn, Sr&ftr«&7 i -*K#^SX'!r-.)l^& 

[0 0 5 4] -tl/TX^y^S 6td^HT, ±§E&£;* 
n&Xdr-;HcS^V»TRAM2 9©SI5£7 i -5'««4 
3<n&m : r-<9D l ~D. S^«§f-^l~8l;ft iO 
SLSif-i'®«44(DU^44-l~4 4-8 

> ha^flc 12-1 ©^*n@»x-*a*stm3n*. ft 

un^CMlSr-i' <m.7T,7 !L -9 1 ~ 8 ) B, 
[0 0 5 5] Hi-. = (D. -Sic. ) -^Z,,, 
n=l~8 

H.-. =gfcS5r-$' 1-8 

D. =!SSf i -5'Di ~D, 50 
Si i j =mZ2tl?tX>r-)VTm®. 

iUffix-^roJtttt. BP'S ri o o v30 
(ffl) j 

[0 0 5 6] ifcfc, Xfv^S 7 Kit*. 1 

[0 0 5 7] IS^T. Xt-v7S 8Kfe^T. ±IB^ 
T-^1-8SRAM2 9*»&»*fflU -?-©3^x- 
* 1 - 8 lrg^V>Ti!^I!>«^£{fr£LTfg^S&0 
»3 0tta*-rs, rniC±D. ^BSI5(a),(b), 
(c),(d) fc^-T <fc 5 ^S13 llzjr?7**#t&: 

sn-5,, 

[0 0 5 8] fit, Xf'^S 9Tti, X^-h/X 



#i¥5-l 4 19 9 2 

cnt«fet5. x*-h/x .*-©*-A2ia<ft 

[0 0 5 9] ±EXfy^S9T?, X^-K/XNu/T" 

-5. 2fctC. ±SXx5'7'S4c7)v7h^D-feX©jaaie: 
O^T. HI Ka) <07n-?V-hSffl^TSlC^ 
■f*. ft*. C©tt«T?B. *l=ttMRLfcHityi«»« 

[0 0 6 0] *r. Xfy^S 6 1 fc*V>T, US?X* 
nfc r 8 J ttyH-6. J8^T. ^5/^6 27. 

*<DVi?x* ntMifi ru -rttftv^tSflieuTX 

5^:/S6 4};:ii*. RAM 2 9(OSlfe5 J -^««4 3 
©1^X^4 3-5 (1 =n-1) ^e-rtSm^-^D 

.-i eR&uu ^©K^WLfcisa^-^D.-i say 

^-^ffi«4 3©1^X*4 S-nfciasS^-^Dn 
3>X^n$ Tlj 5**l)j*>M/r±eX5ry:/S6 2 

icrd. xx^^s6 2~s6 5Sr»osr. cntj: 

■5. RAM 2 9 ©SJ^-^ffttgH SO^^KS?-^ 
*tD.-, (n=2~8) IB&Tft'V&SlSnS. 

[0 0 6 1] ±SXr>v 7"S6 5T?»DigStl-5 rij 
x^U^^hC^O. 7ryrS6 2T^^nOfi 

*trij £ft^fc;ii#t&tB;*ft-5fc. x^s/T'sea 

Kit*. Xf«^S3 (S8#l) -CSlD^fc-iaK^ 
*4 3- HCteJUW*. cnc±0, StD^*n&«rS: 

[0 0 6 2] «UT, X?y^S5 (08#H8) ©X£" 
^n-txojBSlcsHT, HH(b) IC*-T7 

5 1 CfeUT, RAM2 9©X^r-;V««4 5©X->"- 
^■;V©45-X-ir-;Vfc*lr>TK3£SnTViS±ia5 I 

-**5feJB*»&H*l<WtU Xf7^S5 2-C, *©Jb 

SI/T, *©*8**«1 0 0mBlTift«*SA»«Ml/. 
1 0 Om*jS8AT^ntf-tf2X-rs>:/S 5 1 KBioTS 

ffxfy^s5i. s 5 2&«i»)jg-r= ^ncto. X 

fr-;l/«8 4 5 ©X 4p- tirr— 7Mfi9&td* 6 JDQfcR* 

[0 0 6 31 ±EXt^7*S5 2T?. »»SSJft&*l 0 0 
mfitTtftoT^ntf. ^-©±fEf J -iS'5£»c»X'>— JI/ 
«ta«ftX^r-;PT*5t*lJ»rUT, *©Xdr-/|^- 
*«KD2A/C*l9&*7-r&. '©X-ir-Jl/^-^© 
±H0I«»6 1 0 Om£«ff-rsrtlX<tO, Xf'^S 

6 (H8#H8) KfeJtSSm (B««nfcX*-*T 

[0 0 6 4] ifiJJaR*t-HK*»t*«iaKOV» 

r. Hsos-r^n-^ir-hftfflHTKWs-a. mm 

©X^y^S 1 l-Xxy^S 1 4£T©$aStt, 
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■£ft> xr-^SS^-Hic^^SXr-y^S 1~S 4 

CO 0 6 5] iE-LT, Xf'^S 1 5T«. ®>3^fc* 

-^Di - 5 Omj r±|R=Sii. + 1 0 Omj \Z 
[0 0 6 6] X7-y?S 1 6~S 1 9©$aat>, 

TIStLT^^n, Lfca^T, ±T©«6lfl#10 0 
mt^J6Sn&sS^P9B5©«P*C. 0<|*.tfEI6 (a), (b), 
(c),(d) tc^fck^t. ^^SrfcAilSKx-^Di 

[0 0 6 7] *V>T. <io*tiE^-Hic*iti.aiaco 

(oxf y^s 2 i~xf7^s 2 5 STOjsitt -en 

i~s 5^x(ommi:±<m-ommx$>K). £&. X. 
xy^s2 7~s3o©saa», en-en, rckx* 

-J^ftt-HtitjaXr^^S 6~S 9©$aa£na 
[0 0 6 8] iifflXr-y^S2 6<0>fM^n-feX 

[0 0 6 9] Sfcl*, Xry7 , S4fe, RAM2 9©^ 
Sf-^««4 40l^^44-l~4 4-8OSS 
t-^1~8S^TS*111U Xfy7S4 2T, Zft 
tDV&TfiT-f l~8#£THffi©±BBK:&*UTHS 
£©«Brjtt, WAtf, 07(a) TSISH 

u a 5 fc*'*^-^ a*±« 5 m<o± > v i 

2-l©^tt<£«lfl©;OT*ii?tm. EPS T2 6j 
7iS T3 0J t«toTV»a*>SA>fc«tOW9Jf*. 
[0 0 7 0] ±g2fd*JT, 4T»g*r-? 1~8# 
T2 6J 7iS T3 Oj t&oT^ntf, : $Of^ ! —91fl±. 

base (Tiett) SJfSDS-a-*. ^»TfBfil?l€ htf 
©§J#tt, WAtf, r-FHSiu =TKSm +3 3m 
(•fe^;*>h^#l 2-l©l 0ffi#) j CfcTjTfc 

sns. £©Ti8ffi©3l#-BfK c koT, ?77<»&tk 
*t-fe^>h*^#:i 2-i©i oj@#3i#Ttfe.n, 

[0 0 7 1] ±IE7fy7'S4 2T. S^x-^ 

4 4 tcjl*, enSWfg^r-* 1 ~ 8 ifi±X 
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j^ttl 2 - 1 eD^O^fi'S^Tffl, IPS r l j 

[0 0 7 2] JiEfJgiJ-e, ±X<Dn^-*f 1~8# 
flJ f 5 J tftoT^ntf, S^-^^fflK 
S^LTV^t-RSfU Xf?7'S4 5fcitA/C, ba 
s e CFIB<E) £«4>S1i:*. ::©TI&{i3l£Ttf©St 
»tt» flIAtf, rTRBS.in =TI8Sii. -3 3m (-fe 
1 2-l©10fi« j fc«fcoTfcSn 
•5. £©T®e©3l£Ttfk:±-3T. y570^-k 

io ^ 2-i©i ofi#§i#±tfsn. 
*n*. 

[0 0 7 3] J:^^y^S4 4^ViT. aStTF 

5aas»7-r-5. ^nicj;»3. ^x-^i~8^ ± 

Lfc^®#©*3SAtfc3n*. 

[0 0 7 4] M. ±iBjS«0ra*. gUEx-^&ffi^-fe 

\zmz>Z\tt3i<. aE-e©*>©T?t>,fc<, EETj, 
mac, 7 77y-fA§TftoTt>J;U. S 

±sa* fcttT»©-fcyj» > h&tRfr i 2 - 1 &&m&K 

UT<&<fc<r>. £&, it5Sx-^^&S^x-^^©»» 
SXtf^*iiiffi©±(g, TEx-^©Sm75S»C^V»T 

J4. hiaiijg««J-ea!^fct>©/fit^K*few-e«>iv^ 
[0 0 7 5] Sfc. jE^-b^-y-t^s^xM^^y-s; 

#«$S5"f^©ra8SSJ£E*-fe>-y-T? ! bJ;<, 

[0 0 7 6] 

[5sw©«i«] *»Mc«fcnii. rrrcax-^s^f)^ 

9 ©fi*t^*B®©^fiE©^X ^-;P©±ESie AT 
^— ^ ©m*t^HM©S«©^X-ir-;V©Tf8S:T 

-^TfcXtt^o^^^^^firox-^-rfc, Ken 

fc*£S©3URHffirtK3^T£. ^-^SiESt&fiT 

[0 0 7 7] Igffc^X-^SllO^SlC^©!? 
fclCJSOjiSnfc^-^CfflTlJ^xy-;!/©**®^: 

S©**ci^^n-5©-Tf. SSrra^-^^^tSM© 

[0 0 7 8] s en, Bf^fiS©7 ; -i'^^xy-;v 

50 ©±S*fettTffiS5»IC{ioT*^anSi:^fi. 
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[oo79]*fc. am*©? 8 -***^©^**- 

fciR * 6 «c l» i * # XWlTf * © 

H^Kftg-r * fi6©*i > 7 s - f ©#& vcfa z c 4 

[01] a— ^woii-iiBrc**. 

[02] gawWDrtiw^©*J3®^**.' 

[0 3] *9 73K*akDj«BBI"r*&. 
[04] RAM©rtSP^fiS0t?*S. 
[05] (a),(b),CO,(d) BX4r-lk*tt«- K«C*»W 
£«**©«** IfcHT* 4. 

[06] (a),(b),CO.(cl) ti***5**- FKfcttaa 
?*©09*inl/fc0-C*-&. 

[07] Ca),(b) tt«»)«liE*-KK*i»4«7S©«* 
7nLfc0t?*i. 

[08] xer-jugtafr-*- Ftc*jt>rtTtons*2yao7 

[0 9] FK*Jtf4jfii©7B-ft- h 

[010] flio*|jE**-F«:*ic»-ctt3n**Hl©7n 



is [01 1 ] Ca) hya^^offi^t^a-? 
+ -K (b) ttX*-;l/1f-*:/nHs*©#ilH*mT:7 

[012] W^ofe^Sffl^t^a-^t- 
FT**. 

l l MSJtt 

12 2^7^^ 

13 mmm?F® 

14a. 14b. 14c ffllMX ? 

1 5 /<> K 

2 0 MHPSIt 
2 1 

2 2 

2 5 4 4-? 
2 6 ff*-fe>-y 
2 7 A/DSBftBB 
2 8 «ffi/KS?S»Iil!S 

2 9 RAM 

3 0 ^HS6Ih1S8 
3 1 SRtj^3£{S 

12-1 -feiO»>hS7nf* 
12-2 ±fSX^-JU*7Kg|S 
12-3 ****-*«7n» 
12-4 Tm^.^-^*^ 
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